In this research paper, we have used the formula for gravitational force acting between the black hole and light particle passing near the radius of event horizon of black holes (Mahto et al. 2013 ) to calculate their values for different test of black holes existing in Active Galactic Nuclei (AGN) and compared with that of the black holes in XRBs.
Introduction
Isaac Newton proposed universal law of gravitation in 1687 which stated that every particle in the universe exerts a force on every particle along the line joining their centres. The magnitude of the force is directly proportional to the product of the masses of the two particles, and inversely proportional to the square of the distance between them [1] .
In 1915, Albert Einstein demonstrated better theory of gravitation on the basis of general relativity, which has overcome the limitations of Newton's law of universal gravitation [2, 3] .
In 1997, L. Lerner discussed the problem of the deflection of light in a medium with varying refractive index applied to the motion of light in a weak Schwarzschild gravitational field [3, 4] .
In 2002, Ph. M. Kanarev calculated the gravitational radius of a black hole using the frame of the space-mattertime unity that took into account the wavelength of the electromagnetic radiation [5] .
In 2013, Dipo Mahto et al. derived the formula for gravitational force acting between the black hole and light particle passing near the radius of event horizon of black holes and calculated their values of different test black holes existing in XRBs [3] .
In the present work, we have used the formula for gravitational force acting between the black hole and light particle passing near the radius of event horizon of black holes as proposed by Dipo Mahto et al. (2013) and calculated their values of different test of black holes existing in Active Galactic Nuclei (AGN). We have also compared this work with that of the black holes existing in X-ray binaries (XRBs).
Theoretical Discussion

Black Hole and Singularity
After the death of a red giant star by super nova explosion, the black hole has been formed and its whole mass is squeezed into a single point. At this point, both space and time stop and its gravity becomes so enough and abnormal that nothing can escape from it.
The point at the center of a black hole is called a singularity. Within a certain distance of the singularity, the gravitational pull is so strong that nothing-not even light-can escape. That distance is called the event horizon. The event horizon is not a physical boundary but the point-of-no-return for anything that crosses it. When people talk about the size of a black hole, they are referring to the size of the event horizon. The more mass the singularity has, the larger the event horizon [6] .
Formula for the Gravitational Force Acting between the Black Hole and Light Particle
Dipo Mahto et al. derived the formula for gravitational force acting between black hole and the light particles on the basis of Newton's universal laws of gravitation (F = Gm 1 m 2 /r 2 ) using Einstein's mass-energy equivalence relation (E = mc 2 ), quantum theory of radiation (E = hν) and Schwarzschild radius for Non-spinning and spinning black holes as given by the following equations [3] .
(for Non-spinning black holes)
(for spinning black holes)
where  be the wavelength of radiation, i.e. electromagnetic wave, specially visible wave, because electromagnetic radiation with a wavelength between approximately 400 nm and 700 nm is directly detected by the human eye and perceived as visible light. Since the invisibility of black holes occurs due to the presence of visible waves. A light adapted eye generally has maximum sensitivity at around 555 nm, in the green region of the optical spectrum [3] . Due to this reason, we have used 555 nm   in calculations. The Equntions (1) and (2) represent the gravitational force acting on light particle due to non-spinning and spinning black holes.
The importance and significance of the three fundamental constants of nature-the speed of light (c), Planck's constant (h) and Newton's gravitational constant (G) can seen in the research paper [3] .
In this new conception, space time was no longer a spectator of events but itself a dynamical participant that changed in response to the amount of matter present. It was no longer flat and Euclidean but curved in much the same way as the surface of the earth is round and curved. This curvature of space time is, according to Einstein, the origin of gravity [7] .
For convenience, we shall use G = h = c = 1, in our research work, then Equations (1) and (2) 
with the help of equation
The term M and  stand for the mass and surface gravity of black holes respectively. The role of surface gravity    may be seen in the research paper [3, 7, 8] .
The surface gravity    of a black hole is constant on horizon. Hence for the region of event horizon of black holes, Equations (5) and (6) can be written as
The above relation shows that the force of attraction acting between black hole and light particle is inversely proportional to the wavelength of electromagnetic wave coming towards the event horizon of black holes. Hence the electromagnetic radiations of longer wavelengths are attracted much lesser than that of others [3] .
Different Aspects of Surface Gravity
Let us now consider Reissner-Nordstrom geometry, describing a static electrically charged black hole with the following line element.
here the parameter r denotes two possible horizon called outer and inner horizons for sign (+) and (−) respectively [3, 8, 9] . The Equation (9) representing the space time describes a black hole, i.e. there is a horizon, when M > Q. For M < Q there is no horizon and the space-time has a naked singularity. The case M = Q is called an external black hole. For M Q  , the temperature reduces to the Schwarzschild result. However, as M Q  the surface gravity 0
Therefore, the temperature vanishes for an external black hole [3, 10] . The above explanation shows that the gravitational force acting between a static electrically charged black hole and light particle is zero in the case of 0
Equation (6) holds for spinning black holes, hence surface gravity  in this case is given by the Kerr solution [11] .
, the Equations (3) and (4) can be expressed in terms of surface gravity as given below.
For maximally spinning black holes, J H = M 2 , the surface gravity from equation is given by [3] .
For Reissner-Nordstrom black holes, the temperature is still given by following eq
This means that for maximally spinning black holes, the surface gravity becomes to zero and temperature should vanish in the case of a static electrically charged black hole. M ʘ for super massive black holes in Galactic Nuclei [8, 12] and masses in the range to have been estimated by this means in about 20 galaxies [12] . The most viable scenario for modeling of active galactic nuclei includes a super massive black hole with the mass accreting the galaxian matter from its vicinity [13] . At the distance of the Virgo cluster, 15 Mpc, the sphere of influence of a super-massive black holes (SBH) would shrink to a projected radius of 0.07, not only well beyond the reach of any ground based telescope, beyond even HST capabilities [14] . Assuming an isotropic, spherically symmetric system, Sargent et al. detected a central dark mass within the inner 110 pc of M87 [15] . 6 10 M  
Data in Support of
M  
A kinematical study of NGC4261 followed in 1996, claiming a [16] . In NGC 4041, acquiescent Shc spiral, Marconi et al. (2003) remark that the systematic blue shift of the disk relative to systemic velocity might be evidence that the disk is kinematically decoupled. They conclude that only an upper limit of , can be put on the central mass. Cappellari et al. (2002) conclude that non-gravitational motions might indeed be present in the case of IC 1459, for which the ionized gas shows no indication of rotation in the inner 1". IC 1459 is the only galaxy for which a SBH mass estimate exists based both on gas and stellar kinematics. Three-integral models applied to the stellar kinematics produce , while the gas kinematics produces estimates between a few , depending on the assumptions made regarding nature of the gas velocity dispersion [14] .
  
M to
With the important exception of the Balbus-Hawley (1998) instability, the major developments in recent years have been observational or at least strongly motivated by observations. Masses of "central dark object" have been estimated in about forty cases, using stellar dynamics, emission lines of orbiting gas and, most accurately, using water masers. They range from  and, in many cases, the compactness is sufficient to rule out star clusters with confidence [17] . 
Result and Discussion
In this paper, we have used a formula for gravitational Tables 1 and 2 , it is also clear that the spinning black hole of the same mass has more gravitational force than that of non-spinning black holes for the same frequency/wavelength of radiation in AGN. In this case, the nature of graph differs slightly to that of the graph plotted for XRBs (Mahto et al. 2013 ). This is due higher successive difference in the mass of black holes to that of the mass of black holes in XRBs. In the both cases either for non-spinning or spinning black holes in AGN, the nature of graph is similar showing that most of the characteristics of both of black holes are the same. Equations (3) and (4) also justify the above facts. Equations (5) and (6) shows that the light particle (light wave) of shorter wavelength has attracted more than that of longer wavelength for constant surface gravity in XRBs as well as AGN.
Conclusions
In course of the present research work, we have concluded that most of the characteristics of non-spinning or spinning black holes in Active Galactic Nuclei (AGN) are the same to that of cases of X-ray binaries (XRBs), but differing in some sense.
1) The gravitational force acting between the black holes and light particle decreases rapidly with increasing the radius of the event horizon, whereas in the case of XRBs, the gravitational force acting between the black holes and light particle decreases slowly with increasing the radius of the event horizon.
2) The spinning black hole of the same mass has more gravitational force than that of non-spinning black holes in XRBs as well as AGN.
3) For the both cases of XRBs and AGN, the light particle (light wave) of shorter wavelength has attracted more than that of longer wavelength for constant surface gravity.
